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1.0 Introduction

The receptors and potentially' complete exposure pathways that will be evaluated
in the Baseline Human Health Risk Assessment (BHHRA) for the Portland
Harbor Superfund Site (Site) were identified in the Programmatic Work Plan,
Appendix C: Human Health Risk Assessment Approach (Appendix C of the Work
Plan) (Integral Consulting, Inc. et al. 2004), which was approved by the U.S.
Environmental Protection Agency (EPA) on 29 June 2004. The processes to -
estimate exposure point concentrations (EPCs) and to calculate intakes were also
defined for some exposure media and pathways in Appendix C of the Work Plan.
This interim deliverable describes the process to estimate EPCs and presents
exposure factors for media and exposure pathways that were not addressed in
Appendix C of the Work Plan. This interim deliverable also incorporates EPA
proposed resolutions that were provided in a letter to the Lower Willamette Group
(dated 24 March 2006) (EPA 2006a).

2.0 Process to Estimate Exposure Point Concentrations

EPCs will be calculated for media and pathways that will be evaluated quantitatively
in the BHHRA. The process to estimate EPCs for tissue and beach sediment was
previously described in Appendix C of the Work Plan. In-water sediment, surface
water, and groundwater seeps are the exposure media that were not addressed in
Appendix C of the Work Plan. The following sections describe the process for
deriving EPCs for these exposure media based on the sampling plans and data
evaluations currently anticipated. If the sampling plans or data evaluations change,
the process to estimate EPCs will be modified, as needed, through discussions with
EPA and its partners.

Prior to calculating EPCs for in-water sediment, surface water, or groundwater seeps,
data will be reduced, as needed, to address reporting of multiple results for the same
constituent in the same sample and to reduce laboratory duplicates and field splits of
samples to derive one value for use. Data reductions will follow the rules described
in Guidelines for Data Reporting, Data Averaging, and Treatment of Non-Detected
Values for the Round | Database Technical Memorandum (Kennedy/Jenks
Consultants et al. 2004).

" Chemicals that are not detected at concentrations above the detection limit will be

designated as non-detects. Non-detects may represent concentrations that are zero, or
may represent concentrations greater than zero but less than the detection limit. For
purposes of calculating EPCs, proxy values will be assigned to non-detects in
accordance with the rules that were previously presented in Appendix C of the Work
Plan and were used in deriving EPCs for Round 1 tissue data. The following rules
will be applied to in-water sediment, surface water, and groundwater seep datasets for
a given exposure area:
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e If a chemical is not detected in any sample for a given medium in a given
exposure area, it will be assumed to not be present, so an EPC will not be
calculated for that chemical in that medium in that exposure area

¢ If a chemical is detected at least once in samples for a given medium and
exposure area, a concentration equal to one-half the detection limit will be
used as a proxy for non-detects in calculating the EPC for that chemical.

Some toxicity values are based on exposure to chemical mixtures and not to
individual chemicals. The risks from these chemicals, which were identified in
Human Health Toxicity Values Interim Deliverable (Kennedy/Jenks Consultants
2004), will be evaluated for the combined exposure to the chemicals and not on an
individual chemical basis. For chemicals that will be evaluated as mixtures in the
BHHRA, the concentrations of the individual isomers or congeners that comprise the
mixtures will be summed to calculate the EPCs for the mixtures. In calculating EPCs
for mixtures, the summed concentration will be calculated first on an individual
sample basis. The following rules will be used to calculate the summed
concentrations for a sample:

e If an individual chemical is detected in the sample, the detected concentration
- will be used for that chemical in the sum. :

e Ifan individual chemical is not detected in the sample but is determined to
potentially be present using the rules for non-detects, one-half the detection
limit will be used for that chemical in the sum.

¢ If an individual chemical is not detected in the sample and is determined not
to be present using the rules for non-detects, zero will be used for that
chemical in the sum.

After summing the concentrations on an individual sample basis, EPCs for summed
concentrations will be derived using the same process that is used for other chemicals,
as described below.

2.1 IN-WATER SEDIMENT EXPOSURE POINT CONCENTRATIONS

In-water sediment data of confirmed quality collected within the Site will be used to
estimate EPCs for in-water sediment. Direct contact would only occur with surface
sediment, so only surface sediment data will be used in estimating the EPCs. Because
the sediment sampling designs are generally not random, but rather are focused on
potential sources, the EPCs for in-water sediment will likely represent conservative
estimates of potential exposure. However, some of the sediment sampling locations
were selected based on a statistical design and will not necessarily be overly
conservative. In-water sediment EPCs will be estimated for in-water workers, divers,
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and boat fishers (i.e., recreational fishers, Native American fishers, and non-tribal
fishers that fish from a boat).

EPA has proposed to divide the Willamette River into a series of segments based on
contaminant sources and physical features such as flow regime and habitat (EPA
2006b). These segments include shallow sediments along both sides of the river and
a central navigation channel segment. Most fishing and worker exposures would be
between the shore and the navigation channel. As a result, sediment samples in each
nearshore (i.e., excluding the central navigation channel segment) segment along both
sides of the river will be used to develop exposure point concentrations for in-water
sediment. These EPCs will be used to assess risks for each of the in-water sediment
€Xposure scenarios.

In accordance with EPA guidance (1989), the 95% upper confidence limit (UCL) on
the arithmetic mean will be used for the EPC for the reasonable maximum exposure
(RME) scenarios. . The arithmetic mean will be used for the central tendency (CT)
scenarios. The 95% UCLs will be calculated for each dataset following EPA
guidance (EPA 2002a). ProUCL version 3.0 (EPA 2004a) will be used to test
datasets for normal, lognormal, or gamma distributions and to calculate the 95%
UCLs. Data will be tested first for normality, then for gamma distributions, and
finally for lognormal distributions, as recommended by ProUCL guidance (EPA
2004a). The 95% UCLs will be calculated using the method recommended by
ProUCL guidance (EPA 2004a) for the data distribution, sampie size, and skewness.
If there are fewer than 10 sample results available for a given segment, use of the
95% UCL for the RME scenarios will be discussed with EPA and its partners.

2.2 SURFACE WATER EXPOSURE POINT CONCENTRATIONS

Surface water data of confirmed quality collected within the Site will be used to
estimate EPCs. Near-bottom and integrated water column surface water samples will
be collected at the Site. The near-bottom samples are not representative of potential
human exposures to surface water, which would occur mostly at the water surface and
through the water column. As a result, only integrated water column data will be
used in estimating the surface water EPCs. Surface water EPCs will be estimated for
transient and recreational beach-user exposure scenarios.

Transient exposures to surface water could occur throughout the year at transient use
areas within the Site. As a result, data from all of the seasonal sampling events will
be used and weighted equally in estimating the surface water EPCs for transients.
Data from the three transect stations will be used to estimate surface water EPCs for
exposures at transient use areas throughout the Site. Surface water samples are also
being collected at Willamette Cove, which is a transient use area, because it is a
quiescent area and may not be adequately characterized by the transect samples. Data
from these surface water samples will be used to estimate surface water EPCs for
exposures in Willamette Cove. The other areas being sampled to support the
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BHHRA, Cathedral Park and Swan Island Lagoon, are not transient use areas so will
not be used in estimating EPCs for transient exposures. The data from the three
transects will be combined if LWG and EPA concur that the data are sufficiently
similar. With EPA’s approval, the combined data will be used to calculate the 95%
UCL on the arithmetic mean for.the RME scenario. If the data cannot be combined,
the maximum contaminant level for each transect over all seasons will likely be used
for the RME, since the number of transect samples collected at one location are
anticipated to be insufficient to calculate a 95% UCL. The arithmetic mean of all
data for the three transects for each season will be used for the CT exposure. The
95% UCLs will be calculated as described for in-water sediment.

Recreational beach-user exposures to surface water could occur during summer
months at recreational beach areas within the Site. As a result, only data from the-
low-water sampling event in early fall will be used in estimating the surface water
EPCs for recreational beach users. Data from the three transect stations will be used
to estimate surface water EPCs for exposures at non-quiescent recreational beach use
areas throughout the Site. Data from surface water samples collected at Cathedral
Park, Willamette Cove, and Swan Island Lagoon will be used to estimate EPCs for
each of those respective recreational beach areas. Based on the current sampling
design, only one sample will be collected from each quiescent area during low-water
periods, so the results for the sample will be used as the EPCs for both the RME and
CT scenarios for that area. Only three transect samples will be collected during low-
water periods, so the maximum concentrations will be used as the EPCs for the RME
scenarios and the arithmetic mean concentrations will be used as the EPCs for the CT
scenarios. If additional surface water data are collected, the process to estimate EPCs
will be revised, as appropriate, through discussions with EPA and its partners.

2.3 GROUNDWATER SEEP EXPOSURE POINT CONCENTRATIONS

Groundwater seeps will be evaluated for transients and recreational beach users.
Dockside workers would avoid contact with groundwater seeps in beach areas.
Therefore, exposure to groundwater seeps is considered an incomplete pathway for
dockside workers and will not be evaluated in the BHHRA.

Direct contact with groundwater would occur only within human use areas where
groundwater comes to the surface (i.e., seeps) on the beach above the water line.
Each groundwater seep where direct contact could occur represents an exposure area
for groundwater. If groundwater seeps are sampled, the results for each seep will be
used to calculate EPCs for that seep. If only one sample is collected from a seep, the
results for that sample will be used as the EPCs for both the RME and CT scenarios
for that seep. If more than one sample is collected from a seep, the 95% UCLs or
maximum concentrations will be used as the EPCs for the RME scenarios, depending
on the number of samples collected. If data for at least five samples are available, the
95% UCLs will be calculated as described for in-water sediment. The arithmetic
mean concentrations will be used as the EPCs for the CT scenarios.
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3.0 Process to Calculate Intakes

Chemical-specific intake or dose will be quantified in the BHHRA by estimating the
chronic daily intake (CDI) for noncarcinogens or the lifetime average daily intake
(LADI) for carcinogens. CDI and LADI, expressed in terms of the mass of substance
taken into the body per unit body weight per unit time (mg/kg/day), will be calculated
using equations based on exposure parameters that represent the duration of exposure,
frequency of exposure, and other factors that affect overall chemical dose.

Exposure factor values and associated rationale for beach sediment, surface water,
and fish consumption exposure pathways were previously presented in Appendix C of
the Work Plan. These exposure factor values are summarized in Tables 1 through 17.

Receptor-specific assumptions were used to select the exposure factor values that will
be used to calculate the pathway-specific chemical intakes for in-water sediment and
groundwater seeps. Because default values are not available for these exposure
pathways, exposure factor values were selected using best professional judgment
based on knowledge of human uses of the Site. Assumptions used to select the values
that will be used in the BHHRA to assess exposures to in-water sediment and
groundwater seeps are described below. The exposure factor values are presented in
Tables 18 through 24. Chemical specific dermal absorption factors are presented in
Table 25.

3.1 IN-WATER WORKERS

In-water workers could contact in-water sediment while performing specific activities
such as replacement of fender piles or maintenance dredging. Exposure factors for
in-water sediment were developed for Terminal 4 based on in-depth interviews with
several workers who conduct or oversee activities that could result in contact with in-
water sediment. According to the Army Corps of Engineers, the Port of Portland
conducts the most frequent dredging at the Site (Siipola 2004), so the exposure
factors for workers at Terminal 4 are considered protective of in-water workers
throughout the Site for potential in-water sediment exposures. For the RME scenario,
in-water workers are assumed to contact in-water sediment for 10 years during 25
years of employment at a given facility with 10 days of sediment contact per year.
For the CT scenario, in-water workers are assumed to contact in-water sediment for 4
years during 9 years of employment at a given facility. Although most maintenance
dredging activities are mechanical and are unlikely to result in significant sediment
contact, the in-water worker exposure factors for in-water sediment are the same as
the dockside worker for beach sediment, which in turn are the same as default
exposure factors for soil for an industrial worker.
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3.2 TRANSIENTS

Transients are unlikely to contact in-water sediment while occupying riverbank areas. .

Therefore, exposure to in-water sediment is considered an incomplete pathway for
transients and will not be evaluated in the BHHRA.

Transients may contact groundwater seeps where groundwater discharges to transient
use beaches above the water line. Chemicals in groundwater seep water could be
absorbed through exposed skin. Although ingestion of seep water is unlikely, .
incidental ingestion theoretically could occur during activities involving significant
seep contact.

Groundwater discharges above the water line are most likely to occur during low-
water periods (i.e., summer months). Therefore, the exposure frequency for contact
with groundwater seeps is limited to summer months. Although it is likely that most
transients would avoid groundwater seeps, as a health-protective approach it is
assumed that the exposure frequency and duration for transient contact with

* groundwater seeps is the same as for surface water during the summer months.

Because transients would likely avoid groundwater seeps, the duration of contact with
groundwater seeps is assumed to be 5 minutes for RME and 1 minute for CT
scenarios. There are no exposure data for incidental ingestion of groundwater seep
water. As a highly protective approach, the incidental ingestion of groundwater seep
water is assumed to be the same as incidental ingestion of water while swimming.
The exposed skin area for seep contact is assumed to be the same as the exposed skin
area for beach sediment contact.

3.3.RECREATIONAL BEACH USERS

Recreational beach users could contact in-water sediment while swimming.
However, any exposure to in-water sediment would be minimal and the exposure
would occur under water, so it cannot be quantitatively evaluated using EPA
exposure models. Therefore, exposure to in-water sediment is considered an
insignificant pathway for beach users and will not be quantitatively evaluated in the
BHHRA.

Recreational beach users may contact groundwater seeps where groundwater
discharges to recreational beaches above the water line. Chemicals in groundwater
seep water could be absorbed through exposed skin. Although ingestion of seep
water is unlikely, incidental ingestion theoretically could occur during activities
involving significant seep contact.

Groundwater discharges above the water line are most likely to occur during low-
water periods (i.e., summer months). Therefore, the exposure frequency for contact
with groundwater seeps is limited to summer months. Although it is likely that most
beach users would avoid groundwater seeps, as a health protective approach it is
assumed that the exposure frequency and duration for beach-user contact with
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groundwater seeps is the same as for surface water. The duration of contact with
groundwater seeps is assumed to be 30 minutes for RME and 1 minute for CT adult
scenarios.and 1 hour for RME and ! minute for CT child scenarios. There are no
exposure data for incidental ingestion of groundwater seep water. As a highly
protective approach, the incidental ingestion of groundwater seep water is assumed to
be the same as incidental ingestion of water while swimming. The exposed skin area
for seep contact is assumed to be the same as the exposed skin area for beach
sediment contact.

3.4 FISHERS

Fishers could theoretically contact in-water sediment on anchors, hooks, or crayfish
pots while fishing from boats or piers at the Site. The exposure scenarios, which will
evaluate contact with in-water sediment that might occur from repeated exposures
over a lifetime, will be assessed in BHHRA. Though shorter term exposures may
occur, the assumptions regarding the spatial scale and exposure duration of the long-
term exposure scenarios will be protective of shorter term exposures.

The exposure frequencies and durations for beach sediment for each fisher scenario
were used to represent the fishing frequency at the Site. In contrast to beach
sediment, a fisher is unlikely to have significant contact with in-water sediment in a
given area at the Site every time fishing occurs, especially given the number of days
and length of time over which exposures are assessed. A factor of 25 percent was
used to represent the percent of time spent fishing in a single area within the Site.

Based on the exposure scenarios for in-water sediment (i.e., contact with sediment on
anchors, hooks, or crayfish pots), the extent of contact with in-water sediment would
be significantly less than what would occur with soil. Ingestion rates for soil are
based on exposure to soil during yard work and to indoor dust (EPA 1997). These .
ingestion rates are not applicable to the in-water sediment exposure scenarios;
however, incidental ingestion rates are not available for sediment. It is assumed that

" the incidental ingestion rate for in-water sediment is 50% of the ingestion rate for

residential soil scenarios. For dermal contact, hands and forearms are the only body
parts that could be exposed to in-water sediment on a regular basis. It is assumed that
the entire surface area of both hands and forearms would be exposed to in-water
sediment. The adherence and absorption factors are assumed to be the same as those
for beach sediment.
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Initial Values for Daily Intake Calculations —.Dockside Worker Beach Sediment Exposures

cenario Tim:

elrame: Curreny/Future

Medium: Sediment
Receptor Population: Dockside Worker
|[Receptor Age: Adult
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Exposura Route| Parameter Parameter Definition Units RME RME cT CcT Intake Equation/
Code . Value Rationale/. Value Rationale/ Model Name
Reference Reference
Ingestion EPC Exposure point concentration, sediment mg/kg TB8D - TBD - Dally Intake (mg/kg-day) =
Bw Body weight kg 70 Recommended value lor adults (EPA 1989) 70 Recommended value for adults (EPA 1989) E£PC x 8IR x EF x ED x CF x 1/BW x /AT
Best professional judgment. Equivalentto 1 Bestp jonal judgment, Eq to1
day per week with direct sediment contact day per week with direct sediment contact
during 250 days/year at facility, which is during 218 days/year at facility, which is
r ded for pational exp (-] rded for pational exp
EF Exposure (requency days/yr 50 (EPA 1891) 44 (EPA 1991)
R value for p | Recommended value for occupational
ED Exposure duration years 25 exposures (EPA 1891) ] exposures (EPA 19881)
R yded value for | Recom ded value for occup |
SIR Sediment ingeslion rate mg/day 200 exposures (EPA 2000) 50 exposures (EPA 2000)
ATc Averaging time, cancer days 25550 Recommended valus (EPA 1889) 25550 Recommended value (EPA 1889)
ATnc  |Averaging lime, noncancer days 9,125 Recommended value (EPA 1989) 3,285 Recommended value (EPA 1989) ¢
CF Conversion Factor kg/mg 1.E-06 - 1.E-06 -
Dermal EPC Expasure point concentration, sediment mg/kg TBD - T8D - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1888) EPC x 5A x AF x ABS x EF x ED x
Best professional judgment. Equivalent to 1 Bas! pr I judgment. Equivalent to 1 CF x 1/BW x 1/AT
day per week with direcl sediment contact day per week with direct sediment contact
during 250 days/year at facility, which is during 219 days/year at facility, which is
f for pational exp ] ded for P 18| exp:
EF Exposure frequency dayslyr 50 (EPA 1991) 44 (EPA 1881)
R 1ded value for ional Recor d value for pational
ED Exposure duration years 25 exposures (EPA 1891) 9 exposures (EPA 1891)
Recommended value for adult industrial Recommended valus for adult industrial
SA Skin surface area wm2 3,300 scenario (EPA 2004b) 3,300 scenario (EPA 2004b)
Recommended value for adult industrial Recommended value for adull industrial
AF [Adherence factor mgfem2 G.2 scenario (EPA 2004b) 0.02 scenario (EPA 2004b)
ABS Absorplion factor - Ses Tablae 25 - See Table 25 -
ATc Averaging time, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1988)
ATnc  [Averaging time, noncancer days 9,125 Recommended value (EPA 1989} 3,285 Racommended value (EPA 1988)
CF Conversion Factor kg/mg 1.E-08 = 1.E-08 i
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Table 2

Initial Values for Daily Intake Calculations - Transient Beach Sediment Expasures

Scenario Timeframe: CumentFuture

[Medium: Sediment
Receptor Population: Transients

Receptor Age: Adult
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Exposure Route! Parameter Parameter Definition Units RME RME cT cy Intake Equation/
Code Value Ratianale/ Value Rationale/ Model Name
Reference Refaerence
Ingestion ' EPC Exposure paint concentration, sediment ma/kg TBD - 78D - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) - 70 Recommended value for adults (EPA 1989) EPC x SIR x EF x ED x CF x 9/BW x 1/AT
Best professional judgment, Equivalent io. Best professional judgment. Equivalent to
EF Exposure frequency daysfyr 365 evary day during the entire year, 183 every day for half the year,
ED Exposure duralion years 2 Bast professional judgment 1 Best professional judgment
Racommended value for residential adult
SIR |Sediment ingastion rale mg/day 200 Required by EPA Region 10 50 exposures (EPA 2000)
ATc Averaging lime, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 19889)
ATnc  jAveraging time, noncancer days’ 730 Recammended value (EPA 1989) 365 Recommendad value (EPA 1988)
CF Conversion Factor kg/mg 1.E-06 - 1.E-08 -~
Dermal EPC Exposure peint cencentration, sediment mglkg TBD - TBD - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 18889) EPC x SA x AF x ABS x EF x ED x
: - Best professional judgment. Equivalent 1o Best professional judgment. Equivalent lo CF x 1/BW x /AT
EF Exposure frequency dayslyr 365 every day during the entire year. 183 every day for half the year.
ED Exposure duration years 2 Best professional judgment 1 Bast professional judgmant
Recommended value for residential adults R ded value for resid adulis
SA Skin surface area cm2 5,700 (EPA 2004b) 5700 (EPA 2004b)
Value for residential adulls as gardenars
Value for residential adults as gardeners (EPA {same as recommended RME for residential
AF Adherance faclor mglem2 0.3 2004b) 0.07 aduits) (EPA 2004h)
ABS Absorplion faclor - See Table 25 - See Table 25 -
ATc Averaging time, cancer days 25550 Recommended value (EPA 1889) 25550 Recommended value (EPA 1889)
ATnc Averaging time, noncancer days 730 Recommended value (EPA 1989) 365 Recommended value (EPA 1989)
CF Conversion Factor kg/mg 1.6-06 - 1.E-06 -
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Table 3
Initial Values for Daily Intake Calculations — Transient Surface Water Exposures

[Scenario Timeframe: Current/Future
Medium: Surface Water

Receptor Population: Transients

(Raceptor Age: Adult

Parameter

-

Parameter Definition

Exposure Route Units RME RME CcT cT Intake Equation/
Code . Value . Rationale/ Value Rationale/ Model Name
Reference - Referance
Ingestion EPC Exposure point concentration, surface water mg/L T8D - TBD - Daily Intake (CDI) (mg/kg-day) =
BwW Body weight kg 70 Recammended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1988) EPC x WIR x EF x ED x #BW x 1/AT
Best professional jJudgment. Equivalent to Best professional judgment. Equivalent to
EF Exposure fraquency days/yr 365 every day during the entire year. 183 every day for hall the year.
ED Exposure duration years 2 Best professional judgment 1 Best professional judgment
Recommended value for residential ingestion Recommended value for residential ingestion
WIR Vater ingestion rate L/day 2 of drinking water (EPA 1989) 14 of drinking water (EPA 1989}
ATc Averaging time, cancer ’ days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1889)
ATnc  |Averaging time, noncancer days 730 Recommended value (EPA 1989) 385 Recommended value (EPA 1988)
Dermal DA Absorbed dase per avent mg/cm2-avent 78D Chemicalk-specific 8D Chemical-specific Daily Intake {mg/kg-day) =
BW Body weight kg 70 Recommended valus for adults (EPA 1989) 70 Recommended value for adults {EPA 1889) DA x SA x EF x ED x 1/BW x /AT
Best professional judgment for bathing in siver.
Equivalent to 15 minutes per bathing event
(same as the CT value for residantial Best professional judgmentllor bathing in river,
[ Event duration hr/event 0.25 showering/bathing (EPA 2004b)) 0.18 Equivalent to 8 minutes per bathing event.
- Best professional judgment (assumes 2 days Bast professional jJudgment ( 2 days
EF Exposure frequency events/yr 104 per week during entire year} 52 per week during half the ysar)
ED Exposure duration years 2 Best professional judgment 1 Best professional judgment
. Recommended for adults while Recommended for aduits while
SA Skin surface area em2 18,000 showering/bathing (EPA 2004b) 18,000 showering/bathing (EPA 2004b)
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1889) 25,550 Recommended value (EPA 1988)
ATnc Avefaging time, noncancer days 730 Recommended value (EPA 1989) 365 Recommended vatue (EPA 1989)
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Table 4
Initial Values for Daily Intake Calculations — Adult Recreational Beach User Beach Sediment Exposures

ls:enario Timeframe: CurrenVFuture
[Medium: Sediment
Receptor Poptlation: Recrealional Beach User
Receptor Age: Adult
Exposure Route| Parameter Parameter Delinition Units RME RME cT CcT Intake Equatiory
Code Value Rationate/ Value Rationale/ Mode! Name
: Reference Reference
Ingestion EPC Exposure point concentration, sediment mg/kg T8D - TBD - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Racommended value for adults (EPA 1989) EPC x 8IR x EF x ED x CF x 1/BW x 1/AT
Best professional judgment. S days par week
during summer (13 weeks), 1 day per week Best professional judgment. 2 days per week
during spring/fall (28 weeks), 1 day per month during summer {13 weeks), 2 days per month
EF Exposure frequency daystyr 94 during winter (3 months) 38 during spring/fall (6 months).
Recommended value for residential Recommended value for residential
ED Exposure duration years 30 occupancy (EPA 1997) ] occupancy (EPA 1897)
Recommended value for residential adult R: ded value for r ial adult
SiR Sediment ingestion rate mg/day 100 exposures (EPA 2000) 50 exposures (EPA 2000)
ATc Averaging time, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1988)
ATnc  jAveraging time, noncancer days 10,950 Recommended value (EPA 1989) 3,285 Recommended value (EPA 19889)
CF Conversion Facior kg/mg 1.E-06 - 1.E-06 -
Oermal EPC Exposure point concentration, sediment mg/kg TBD - TBD - Dally Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1989) EPC x SA x AF x ABS x EF x ED x
Best professional judgment. § days per week CF x 1/BW x 1/AT
during summer (13 weeks), 1 day per week Best professional judgment. 2 days per week
during spring/fall (26 woeks), 1 day per month during summer (13 weeks), 2 days per month
EF Exposure frequency dayslyr 94 during winter (3 months) 38 during spring/fall (8 months)  —
Recommended value for residential ded value for residential
ED Exposure duration years 30 occupancy {(EPA 1997) ] occupancy (EPA 1897)
Recommended value for residential adults Recommended value for residential adulls
SA Skin surface afea cm2 5,700 (EPA 2004b) 5,700 (EPA 2004b)
Value for residential adults as gardeners
. Value for residential adults as gardeners (EPA {same as recommended RME for residentia}
AF Adherence factor mglcm2 0.3 2004b) 0.07 adults) (EPA 2004b)
ABS Absarplion factor - See Table 25 - See Table 25 -
ATe Averaging time, cancer days 25550 Recommended velue (EPA 1989) 25550 Recommended value (EPA 1989)
ATnc  {Averaging lime, noncancer days 10,950 Recommended velue (EPA 1988) 3,285 Recommended value (EPA 1988)
CF Conversion Factor kg/img 1.6-08 - 1.E-08 =

DO NOT QUOTE OR CITE.
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‘Initial Values for Daily Intake Calculations — Adult Recreational Beach User Surface Water Exposures

Scenario Timeframe: CurrentFuture

Medium; Surface Water

Receptor Population: Recreational Beach User
Raceptor Age: Adult
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Exposure Route| Parameter Parameler Definition Units RME RME cr CcT Intake Equation/
Code Value Rationale/ Value Ratlonale/ Model Name
Reference Reference
Ingestion EPC Exposure point concentration, surface water| mg/L TBD - TBD - Daily Intake (CDI) (mg/kg-day) =
Bw Body weight kg 70 Recommended value lo'r adults (EPA 1889) 70 Recommended value for adults (EPA 1889) EPC x WIR x ,, x EF x ED x CF x
[ Event duration hrlevent 1 Best professional judgment 0.5 Best profassional judgment 1/BW x VIAT
Best professional judgment. 2 days per week Best professional judgment. 1 day per week
EF Exposure frequency aventsiyr 26 during summer (13 weeks) 13 during summer (13 weeks)
Recor ded vatue for residential R wded value for residenti
ED Exposure duration years 30 occupancy (EPA 1997) 9 occupancy (EPA 1997)
. Recommended vahie for ingestion while Recommended value for ingestion while
WIR Walter ingestion rate mU/hour 50 swimming (EPA 1989) 50 swimming (EPA 1989)
ATc Averaging lime, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1989)
ATnc  |Averaging lime, noncancer days 10,950 Recommended value (EPA 1988) 3,285 Recommended value (EPA 1989)
CF Conversion factor LUmL 1.E-03 - 1.E-03 -
Dermal DA Absorbed dose per event mglcm2-event TBD Chemical-specific TBD Chemical-specific Dally Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1888) 70 Recommended value for adulls (EPA 1959) DA x SA x EF x ED x ¥/BW x /AT
tov Event duration hr/event 1 Best professional judgment 0.5 Best professional judgment
Best professional judgrnent, 2 days per week Best profassional judgment. 1 day per week
EF Exposure lrequency aventsiyr 26 during summor (13 weeks) 13 during summer (13 weeks)
R rded value for r Recommended value for residential
ED Exposure duration years a0 accupancy (EPA 1897) 9 occupancy {(EPA 19987)
Recommended for adulls while swimming Recommaended for adults while swimming -
SA Skin surface area cm2 18,000 (EPA 2004b) 18,000 (EPA 2004b)
ATc  |Averaging time, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1969)
ATnc _ JAveraging time, noncancer days 10,950 Recommended value (EPA 1989) 3.285 Recommended velue (EPA 1989)

DO NOT QUQOTE OR CITE.
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Table 6

Initial Values for Daily Intake Calculations — Child Recreational Beach User Beach Sediment Exposures

cenario Timeframe: Current/Future

IMedium: Sediment

Receptor Population: Recreational Beach User
Receptor Age: Child

Exposure Route] Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Values Ratlonale/ Model Name
Reference Relerence
Ingestion EPC Exposure point coﬁcenlralion, sediment mg/kg TBD - 78D - Daily Intake (mg/kg-day) =
BwW Body weight kg 15 Recommended value for children (EPA 1891) 15 Recommended value for children (EPA 1991) EPC x 8IR x EF x ED x CF x 1/8W x 1/AT
Best prolessional judgrnent, 5 days per week
during summer (13 weeks}, 1 day per week Best professional judgment. 2 days per week
during spring/fall {26 weeks), 1 day per month during summer (13 weeks), 2 days per month
EF Exposura frequency daysiyr 94 during winter (3 months) 38 during spring/fall (6 months)
ED Exposure.duralion years 8 Recommended value far children (EPA 1991) 6 Recommended value for children (EPA 1981)
y Recommended value for residential child Recommended value for residential child
SIR |Sediment ingestion rate mg/day 200 exposures {EPA 2000) 100 exposures (EPA 2000)
ATe Averaging lime, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1989) '
ATnc  |Averaging time, noncancer days 2,190 Recommended value (EPA 1989) 2,190 Recommended value (EPA 1888)
CF Conversion Factor kg/mg 1.E-06 - 1.E-06 -
Dermat EPC Exposure point concentration, sediment mg/kg TBD - TBD - Dally Intake (mg/kg-day) =
8w Body weight kg 15 Recommended value for chiidren (EPA 1891) 15 Recommended value for children (EPA 1881)| EPC x SA x AF x ABS x EF x ED x
Best professional judgment. 5 days per week CF x 1/BW x /AT
during summer (13 weeks), 1 day per week Best professional judgment. 2 days per week
during spring/fall (26 weeks), 1 day per month during summer (13 weeks), 2 days per month
EF Exposure fraquency dayslyr 94 during winter (3 months) 38 during spring/fall (8 months)
ED Exposure duration years 6 Recornmended value for children (EPA 1991) 6 Recommended value for children (EPA 1991)
Recommended value for residential children Recommended value for residential children
SA Skin surface area cm2 2,800 (EPA 2004b) 2,800 (EPA 2004b)
Value for children playing in wet soil (same as
Value for children playing in wet soil (EPA recommended.RME for restdential chlldren)
AF Adherence factor mglem2 3.3 2004b) 0.2 (EPA 2004b)
ABS  |Absorption factor - See Table 25 . - See Table 25 -
ATc Averaging time, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1988)
ATnc  |Averaging lime, noncancer days 2,190 Recommended value (EPA 19689) 2,190 Recommended values (EPA 1989)
CF Conversion Factor kg/mg 1.E-06 - 1.E-08 nd
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Table 7
Initial Values for Daily Intake Calculations ~ Child Recreational Beach User Surface Water Exposures
Scenario Timeframe: Current/Future
Medium: Surface Water
Receptor Population: Recreational Beach User
Receptor Age: Child
Exposure Route | Parameter Parameter Definition Units RME RME CcT CcT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
- Refarence Reference
ingestion EPC Exposure point concentration, surface water, mgit. T8D - TBD - Dalily Intake (CD)) (mg/kg-day) =
aw Body weight kg 15 Recommended value for children (EPA 1991} 15 Recommended value for children (EPA 1991)] EPC x WIR xt,,x EF x ED x CF x
tav Evenl duration hr/event 1 Best professional judgment 0.5 Best professional judgment 1/BW x 1/AT
Best professional judgiment, 5 days per week Best professional judgment. 2 days per week
EF Exposure frequency eventsfyr 65 during summer (13 weeks) 26 during summer (13 weeks)
ED Exposure duration years 6 Recommended value for children (EPA 1991) 3] Recommended value for children (EPA 1991)
Recommended value for ingestion whils R: ded value for ingestion while
WIR Water ingestion rate mUhour 50 swimming (EPA 1989) 50 swimming (EPA 1989)
ATc Averaging time, cancer days 25550 Recommended value {EPA 1989) 25550 Recommended value (EPA 1989)
* Ed
ATnc  |Averaging time, noncancer days 2,190 Recommended value (EPA 1988) 2,180 Recommendad value (EPA 1889)
CF Conversion factor UmL 1.E-03 - 1.E-03 =
Dermat DA Absorbed dose per event mglem2-event T80 Chemical-spacific TBD Chemical-specific Daily intake (mg/kg-day) =
aw Body weight kg 15 Recommended value for children (EPA 1991) 15 Recommended value for children (EPA 1991) DA x SA x EF x ED x 1/BW x 1/AT
[ Event duration hr/event 1 Best professional judgment 05 Best professional judgment
Best professional jJudgment. 5 days per waek Best professional judgment. 2 days per week
EF Exposure frequency eventsiyr 65 during summer (13 weeks) 26 during summer (13 weeks)
ED Exposure duration years 8 Recommended value for children (EPA 1991) 8 Recommended value for children (EPA 1991)
Recommended for children while swimming Recommended for children while swimming
SA Skin surface area cm2 6,600 ’ (EPA 2004b) 6,600 (EPA 2004b)
ATc Averaging time, cancer days 25550 Recommended valus (EPA 1988) 25550 Recommended value (EPA 1988)
ATnc Averaging time, noncancer days 2,180 Recommended value (EPA 1989) 2,190 Recommended value (EPA 1989)

DO NOT QUOTE OR CITE.
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Table 8
Initiat Values for Daily Intake Calculations — Adult Recreational Fisher Beach Sediment Exposures
,»Scenan'o Timeframe: Current/Future
Medium: Sediment
Receptor Population: Recreational Fisher
Receplor Age: Adult
Exposure Route| Parameter Parameter Definition Units RME RME cT CT Intake Equation/
Code Value Ratienale/ Value Rationale/ Model Name
Relerence . Reference
Ingestion EPC Exposure point concentration, sediment mg/kg T8D - TBD - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults {EPA 1989) EPC x SIR x EF x ED x CF x
Required by EPA Region 10. 3 days per waek Required by EPA Region 10. 1 day per week
EF Exposure frequency dayslyr 156 for entire year. 52 for entire year. 1/BW x 1/AT
Recommended value for residential Recommended value for residential
ED Exposure duration years 30 occupancy (EPA 1997) 9 occupancy (EPA 1997)
Recommended value for residential adult Recommended value for residential adult
SIR Sediment ingestion rate mg/day 100 exposures (EPA 2000) 50 exposures (EPA 2000)
ATe Averaging time, cancer days 25,550 " Recommended value (EPA 1989) 25,550 Recommended value (EPA 1889)
ATnc  [Averaging time, noncancer days 10,950 Recommended value (EPA 1989) 3,285 Recommended value (EPA 1989)
CF Conversion Factor kg/mg 1.E-08 — - 1.E-08 =
Dermal EPC Exposure point concentration, sediment ma/kg TBD - T8O - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommendad value for adults (EPA 1889) EPC x SA x AF x ABS x EF x
' Required by EPA Reglon 10. 3 days per week Required by EPA Region 10. 1 day per week
EF Exposure frequency dayslyr 158 for entire year. 52 for entire year. ED x CF x 1/BW x 1/AT
Recommended value for residentiat : Recommended value for residential
ED Exposure duration years 30 occupancy (EPA 1997) 9 occupancy (EPA 1897)
Recommended value for residential adults Recommended value for residential adults
SA Skin surface area cm2 5,700 {EPA 2004b) 5,700 (EPA 2004b)
i Value for residential adults as gardeners
Value for residential adults as gardeners (EPA (same as recommended RME for residential .
AF Adherence factor mglem2 03 . 2004b) 0.07 ’ adults} (EPA 2004b)
ABS Absorption factor, chemical-specific - See Table 25 - See Table 25 -
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 19889)
ATnc Averaging time, noncancer days 10,950 Recommended value (EPA 1989) - 3,285 Recommended value (EPA 18889)
CF Conversion Factor kg/mg 1.E-08 - 1.E-08 -
DO NOT QUOTE OR CITE.
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Initial Values for Daily Intake Calculations — Adult Native American Consumption Fisher Beach Sediment Exposures
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Medium: Sediment

Receptor Population: Native American Fisher
Receptor Age: Adull
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Exposure Route| Parameter Parameter Definition Unilsb RME RME CcT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Refarence
ingestion EPC Exposure point concentration, sediment mg/kg T8O - TBD - Daily Intake {(mg/kg-day) =
BwW Body weight kg ) 70 Recommended value for adulls (EPA 1989) 70 Recommended value for adults (EPA 1989) EPC x SIR x EF x ED x CF x 1/BW x 1/AT
Required by EPA Region 10. 5 days per week Reguired by EPA Region 10. 2 days per week| :
EF Exposure frequency dayslyr 260 for entira year. 104 for entire year..
95th percentile for fime at one residence
{same asr ded RME for r
. ED Exposure duralion years 70 Conventional lifelime (EPA 1989) 30 adults) (EPA 1997)
Recon ded value for r ial adult Recommended value for residential adult
SIR |Sediment ingestion rate mg/day 100 exposures (EPA 2000) 50 exposures (EPA 2000)
ATe Averaging Uime, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value {(EPA 1889)
ATnc  |Averaging time, noncancer days 25,550 Recommended value (EPA 1989) 10,950 Recommended value (EPA 1989)
CF Conversion Factor kg/img 1.E-06 - 1.E-06 -
Dermal EPC Exposure point concentration, sediment mglkg TBD - T80 - Daily Intake (mg/kg-day) =
BwW Body waight kg 70 Recommended value for adulls (EPA 1989) 70 Recommended value for adults (EPA isso) EPC x SA x AF x ABS x EF x ED x CF x
Regquired by EPA Region 10. 5 days per week Required by EPA Region 10. 2 days per week
EF Exposure requency dayslyr 260 for entire year. 104 for entire year, 1/BW x 1/AT
’ 95th percentile for time at one residence
(same as recommended RME for residential
ED Exposure duration years 70 Conventional fifetime (EPA 1989) 30 adults) (EPA 1997)
Recommended value for residential adults (EPA| Recommended value for residential adults
SA Skin surface area em2 5,700 2004b) 5,700 (EPA 2004b)
Value for residential adults as gardeners
Value for residential adults as gardeners (EPA | (same as 1 ded RME for residential
AF Adherence factor mglem2 0.3 2004b) 0.07 adutts) (EPA 2004b)
ABS Absorption factor, chemical-specific - See Table 25 - See Table 25 -
ATc Averaging lime, cancer days 25,550 Recommended value (EPA 1988) 25,550 Recommended value (EPA 1988)
ATnc  |Averaging lime, noencancer days 25,550 Recommended value (EPA 1989) 10,950 Recommended value (EPA 1989)
CF Conversion Faclor kg/mg 1.E-06 -~ 1,E-06 -
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Medium: Sediment
Receptor Population: Non-tribal Fisher
Receptor Age: Adult
Exposure Route | Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code Value Rationale/ Value Rationate/ Model Name
Referance Reference
Ingestion EPC Exposure point concentration, sedlr{ mg/kg TBD - TBD - Daily Intake {mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1989) EPC x SIR x EF x ED x CF x /BW x /AT
. Best professional judgment. 2 days per week Best professional judgment. 1 day every other
EF Exposure frequency daysfyr 104 for entire year 26 week for entire year
Recommended value for residential Recommended value for residential
"ED Exposure duration years 30 occupancy {(EPA 1997) 9 occupancy (EPA 1997)
Recommended value for residential adult Recommended value for residential adult
SIR Sediment ingestion rate mg/day 100 exposures (EPA 2000) 50 exposures (EPA 2000)
ATe Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended valus (EPA 1889)
ATnc  |Averaging time, noncancer days 10,950 Recommended value (EPA 1989) 3,285 Recommended value (EPA 1988)
CF Conversion Factor kg/mg 1.E-08 - 1.E-08 -
Dermal EPC Exposure point concentration, sedin mg/kg TBD - TBD - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended vaiue for aduits (EPA 1989) 70 Recommended value for adulls (EPA 1989) EPC x SA x AF x ABS x EF x ED x CF x
EF Exposure frequency days/yr 104 2 days per week for entire year 28 1 day every other week for entire year T ABWx 1/AT
Recommended valuse for residential Recommended value for residential .
ED Exposure duration years 30 occupancy (EPA 1997) 9 occupancy (EPA 1997)
Recommended value for rasidential adults Recommended value for residential adulis
SA Skin surface area cm2 5,700 (EPA 2004b) 5,700 (EPA 2004b)
. v N
Value for residential adults as gardeners
Valus for residential adults as gardeners (EPA {same as recommended RME for residential
AF Adherence factor mglem2 03 2004b) 007 adults) (EPA 2004b) :
ABS Absorption factor, chemical-spaecific - See Table 25 - See Table 25 -
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc - |Averaging time, noncancer days 10,950 Recommended value (EPA 1988) 3,285 Recommended value (EPA 1889}
CF Conversion Factor kg/mg 1,E-08 -~ 1.E-08 -
3
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Table 11

Initial Values for Daily Intake Calcutations — Adult Native American Fish Consumption

Scenario Timeframe: Cument/Future
[Medium: Fish

Receptor Population: Native American Fisher

Receptor Age: Adult
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Expésure Route | Parameter Parameter Definition Units Value Rationale/ Intake Equation/
Code Reference Model Name
Ingestion EPCsa |Exposure point concentration, salmon ma/kg TBD - Daily Intake (mg/kg-day) =
EPCla |Exposure point concentration, lamprey mglkg T8D - [(EPCsa‘IRsa)+(EPCla*IRla)+(EPCst*IRst)+
EPCst |Exposure point concantration, sturgeon mg/kg TBD - (EPCbc*IRbc)+{EPCbb*IRbb)+(EPCcp*IRcp)+
EPCbc |Exposure point concentration, black crappie mg/kg TBD - (EPCsm*IRsm)] x EF x ED x CF x 1/BW x ¥/AT
EPCbb |Exposure point concentration, brown bullhead mg/kg TBD -
EPCcp |Expasurs point concentration, carp mg/kg T8O -
EPCsm |Exposure poinl concentration, smalflmouth bass mg/kg T8D -
IRsa Ingestion rate, salimon g/day 67 CRITFC 1994
IRla Ingestion rate, lamprey g/day 12‘3- CRITFC 1994
IRst Ingestion rate, sturgeon g/day 8.6 CRITFC 1994
lngagtion rates for species that are not salmon,
IRbe Ingestion rate, black crappie g/day 217 lamprey, or sturgeon, 86.9 g/day, divided by 4
Ingestion rates for species that are not salmon,
IRbb Ingestion rate, brown bullhead g/day 21.7 lamprey, or sturgeon, 86.9 g/day, divided by 4
Ingestion rates for species that are not saimon,
IRcp Ingestion rate, carp giday 217 famprey, or sturgeon, 86.9 g/day, divided by 4
Ingestion rates for species that are not salmon,
IRsm Ingestion rate, smalimouth bass g/day 21.7 famprey, or sturgeon, 86.9 g/day, divided by 4
BW Body weight kg 70 Recommended value for adults (EPA 1888)
EF Exposure frequency daysfyr ‘365 Basis of ingestion rates
ED Exposure duration years 70 Conventional lifetime (EPA 1989)
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 25,550 Recommended value (EPA 1988)
CF Conversion Factor kolg 1.E-03 =

DO NOT QUOTE OR CITE.
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Initial Values for Daily Intake Calculations — Child Native American Fish Consumption

Ecenario Timeframe: Current/Fulure
adium: Fish

Receptor Population: *Native American Fisher
Receptor Age: Child )
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Exposure Route | Parameter Parameter Definition Units Value Rationale/ Intake Equation/
Code Referance Madel Name
Ingestion EPCsa |{Exposure point concentration, salmon mg/kg TBD - Daily Intake (mg/kg-day) =
EPCla  |Exposure point concentration, lamprey mg/kg TBD - [(EPCsa*IRsa)+(EPCla*IRla)}+(EPCst*IRst)+
EPCst  |Exposure point concentration, sturgeon ma/kg TBD - (EPCbc*IRbc)+{EPCbb*IRbb)+{EPCcp*IRcp)+
EPCbe  [Exposure point concentration, black crappie mg/kg TBD - (EPCsm*i{Rsm)] x EF x ED x CF x 1/BW x 1/AT
EPCbb  |Exposure point cancentration, brown builhead mg/kg 8D -
EPCcp |Exposure point concentration, carp mg/kg TBD -
EPCsm |Exposure point concentration, smallmouth bass mg/kg TBD -
Same dietary percentages as Adult consumer but
IRsa  [Ingestion rate, salmon glday 27.9 with total Ingestion rate of 73 g/day. .
Same distary percentages as Adult consumer but
IRla Ingestion rate, lamprey g/day 5.1 with total ingestion rate of 73 g/day.
Same dietary percentages as Adult consumer but
IRst Ingestion rate, sturgeon g/day 36 with total ingestion rate of 73 g/day.
Same dietary percentages as Adult consumer but
IRbc Ingestion rate, black crapple g/day 9.1 with total ingestion rate of 73 g/day.
Same dietary percentages as Adult consumer but
IRbb  [Ingestion rate, brown bullhead g/day 9.1 with total ingestion rate of 73 g/day.
Same dietary percentages as Adult consumer but
IRecp Ingestion rate, carp g/day 9.1 with total ingestion rate of 73 g/day.
Same dietary percentages as Adult consumer but
IRsm Ingestion rate, smallmouth bass g/day 9.1 with total ingestion rate of 73 g/day.
BW Body weight kg 15 Recommended vafue for children (EPA 1991)
EF Exposure frequency daysfyr 365 Basis of ingestion rates
ED Exposure duration years 8 Recommended value for children (EPA 1991)
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1889}
ATnc Averaging time, noncancer days 2,190 Recommended value (EPA 1989) .
CF Converslon Factor kg/g " 1.E-03 -
DO NOT QUOTE OR CITE. .
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Table 13

‘Initial Values for Daily intake Calculations — Adult Non-Tribal Fish Consumption, Single Species Diet

[Scenario Timetframe: Current/Future
Medium: Fish, Single Species Diet
(Receptor Population: Non-Triba) Fisher
[Receptor Age: Adult
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and Summary of Exposare Factors

Aprll 21, 2006

P Route| P P Dennition Units Value Rationale/ Value Rationale/ Vaus Rationale/ Intake Equation/
Code Reterence Reference Reference Model Name
[ngeslion EPC Exposure point concentralion, tissue mglkg TBD - - T8D - T8D - Daily intake {mg/kg-day) =
95%UCL lor ingestion of 75% of
PC x IR x EF CF x 1 I
R |ingestion rate giday 175 30ih percentile (EPA 2002b) 73 total fish {Adollson 1996) 142 99th percentile (EPA 2002b) EPC x IR x EF x €0 x CF x /BW x 1/AT
Recommended value for adults Recommended value for adufts Recommended value for adults
BW  |Body weight kg 70 (EPA 1989) 70 (EPA 1989) 70 (EPA 1989)
EF Exposure frequency daysiyr 365 Basls of ingestion rates 365 Basts of Ingestion rates 385 Basis of ingestion rates
Recommended value for Recommended value for Recommended value for

ED Exposuré duration years a0 residentlal occupancy (EPA 1997) 30 residential occupancy (EPA 1897) 30 residentlal occupancy (EPA 1997)

ATc Averaging lime, cancer days 25,550 |Recommended value (EPA 1989} 25.550 Recommended value (EPA 1989) 25,550 |Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 10,950 Recommended value (EPA 1989) 10,950 Recammended value (EPA 1989) 10,950 |Recommended vahle (EPA 1989)

CF Conversion Factor kg/g 1.E-03 - 1.E-03 -~ 1.€-03 —

-
D
00 NOT QUOTE OR CITE.

This document is currently under review by US EPA and its faderal, state and tribal partners, and is subject to change in whole or in part.
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Expasure Point Concentration Calculation Approach
end Summary of Expasare Facinrs

Aprit 21, 2006

Table 14
Initial Values for Daily Intake Caiculations — Child Non-Tribal Fish Consumption, Single Species Diet
IScenario Timeframe: Curtent/Future
Medium: Fish, Single Specles Diat
IReceptar Poputation: Nen-Tribal Fisher
[Receptor Age: Chiki
{|Exposure Route| Parameter Pacameter Oefinition Units Value Rationale/ Vatue Rationale/ Vake Rationale/ Intake Equation/
Code Reference Relerence Reference Model Name
Ingestion EPC Exposure point concentration, tissue mgrkg TBD - T8D - TBD - Dally Intaka {(mg/kg-day) =
Adjusted from the adult ingestion Adjusted from the adult ingestion Adlusted from the aduit ingestion
rate using a factor of 0.42 (ratio of rate using a factor of 0,42 (ratio of rate using a factor of 0,42 (ratto of! ¢
adult to child ingestion from adult to chil ingestion from adult to child ingestion from EPC xR x EF x ED x CF x 1/BW x 1/AT
IR ion rate g/day 7 CRITFC 1994) 31 CRITFC 1994) 60 CRITFC 1454)
Recommended value for chikiren Recommended vatue for chidren Recommended value for children
BW  |Body weight kg 15 (EPA 1991) 15 (EPA 1891) 15 {EPA 1891)
EF Exposure lrequency dayslyr 65 Basis of ingestion rates 365 Basls ol ingestion rates 365 Basle of ingestion rates
Recommended value for children Recommended value for chikiren Recommended value for chikdren
ED Exposure duration years 6 {EPA 1991} 6 (EPA 1991) 6 (EPA 1991} .
ATe Averaging time, cancer days 25,550 Recommended value (EPA 1988) 25,550 Recommended value (EPA 1989) 25,550 |Recommended vatue (EPA 1889)
*ATnc  |Aversging time, noncancer days 2,190 Recommended value {EPA 1989) 2,190 Recommended value (EPA 1989) 2,190 Recommended vakse {EPA 1969}
CF [Conversion Factor kglg 1.E-03 - 1E-03 - 1.E03 -
.
~
DO NOT QUOTE OR CITE.

This document is currantly under review by US EPA and its federal, state and tribal pariners, and is subject to changae in whole or In part.
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_ Table 15

Initial Values for Daily intake Cafcufations — Aduft Non-Tribal Fish Consumption, Muitipie Species Diet

Expasure Paint Concentration Calculation Appranch
and Summary of Exposure Factors

April 21, 2006

IScenario Timeframe: CurrenV/Future
Medium: Fish, Multiple Specles Diet
Receptor Population: Non-Tribal Fisher
Receptar Age: Adult
Exposure Route| Parameter Parameter Definition Units Value Rationale/ Valus Rationale/ Value Ratlonalef Intake Equation’
Code : Reference Reference Reference Model Name
Ingestion EPCbb [Exposurs point concertration, brown bullhead my/kg TBD - TBD - TBD - Dally Intake {mg/kg-day) =
EPCbc  |Exposure paint concentration, black crappie mglkg TBD - TBD - T8D - [(EPCbb*IRbb)+{EPCbc*iRbe)+{EPCcp*IRcp)+
EPCcp [Exposure point concentration, carp mglkg TBD - T8D - 78D - (EPCsm*IRem}] x EF x ED x CF x 1/BW x 1/AT
EPCsm  |Exposura point concentration, smalimouth bass mg/kg TBD - TBD - 78D -
Adult Non-Tribal ingestlon rate for Adul Non-Tribal Ingestion rate for| . Aduk Non-Tribal ingestion rate for
IRbb  Jingestion rate, brown bullhead giday 44 single specles divided by 4. 18.3 &ingia species divided by 4. 355 single species divided by 4.
Aduft Non-Tribal ingestion rate for Adutt Non-Tribal Ingestion rate for Adult Non-Tribat ingestion rate for
IRbc  |Ingestion rate, black crapple g/day 4.4 single species divided by 4. 18.3 single species divided by 4. 35.5 single spacies divided by 4.
Adult Non-Tribal ingestion rate for Aduh Non-Tribal Ingestion rate for Adult Non-Tribal Ingestion rate for
IRcp Ingestion rate, carp g/day 44 single species divided by 4. 18.3 single species divided by 4. 355 ° single specles divided by 4.
Adult Non-Tribal ingestion rate for Adul Non-Tribal ingestion rate for Adu Non.-Tribal Ingestion rate for
iRsm  [Ingestion rate, smalimouth bass p/day 4.4 single spacies divided by 4. 18.3 single species divided by 4. 355 single specles divided by 4.
Recommended value for adults Recommended value for aduls Recommended value for adults
BW Body weight kg 70 (EPA 1989) 70 (EPA 1989) 70 {EPA 1689)
EF Exposure frequency daysiyr 365 Basls of ingestion rates 365 Basls of Ingestion rates 365 Basts of Ingestion rates
Recommended value for Recommended vatue for Recommended value for
ED Exposure duration years 30 residential occupancy (EPA 1997) 30 i (EPA 1997) 30 lal y (EPA 1997)
ATc Averaging time, cancer days 25,550 Recommended vaue (EPA 1889) 25,550 Recommended value {EPA 1989) 25,550 Recommended value (EPA 1589)
ATnc  |Averaglng time, noncancer days 10,850 Recommended value (EPA 1989) 10,950 Recommended value (EPA 1989) 10,950 value {(EPA 1988)
CF Conversion Factor kalg 1.E03 - 1.E-03 - 1.E-03 -
e

DO NOT QUOTE OR CITE.
This document is currently under review by US EPA and its federal, state and triba! partners, and is subject to changs in whole or in parl.
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Tabie 16

Initial Values for Daily Intake Calculations ~ Child Non-Tribal Fish Consumption, Multiple Species Diet

Exposure Paint Concentratinn Calculntion Appronch
and Summary of Exposare Factors

April 21, 2096

Scenarlo Timeframe: CurrenUFuture .
Medium: Fish, Multiple Species Qlet
IReceptor Population: Non-Tribal Fisher
(Receptor Age; Child
Exposure Route]| Parameter Parameter Definition Units Value Rationate/ Vaiue Rationale/ Value Rationale/ Intake Equation/
Code Relerence Reference Relerence Model Name
Ingestion EPCbb  |Exposure point concentration, brown bulhead mg/kg T8D - TBD - 78D - Dally Intake (mg/kg-day) =
EPCbc  |Exposure point cancentration, black crappie mg/kg TBD - T8D - T8D - [{EPChHY* IRbb)+{EPCbc*IRbc)+{EPCep* IRep)+
EPCcp  |Exposure point concentratlon, carp mghg T8D - TBD - 18D - (EPCam*IRsm)] x EF x ED x CF x 1/BW x 1/AT
EPCsm |Exposure point concentration, smalimouth bass mg/kg TBD - TAD - T80 -
' Child Non-Tribal Ingestion rate far Child Non-Tribal ingestion rate for -|Child Non-Tribal ingestion rate for
IRbb  |Ingestion rate, brown bullhead g/day 18 singla species divided by 4, 78 single species divided by 4. 15 single species divided by 4.
. Child Non-Tribal ingestion rate for ’ Child Non-Tribal Ingestion rate for Child Nan-Tribal Ingestton rate for
IRbc  |ingestlon rate, black crapple g/day 1.8 single species divided by 4, 7.8 single species divided by 4. 15 single species divided by 4.
Child Non-Tribal ingeation rate for Child Non-Tribal ingestion rate tor Chid Non-Tribal ingestion rate for
IRep  (ingestion rate, carp giday 18 single specles divided by 4. 78 single species divided by 4, 15 single species divided by 4,
Chlid Non-Tribal ingestion rate for Chiid Non-Tribal Ingestion rate for Child Non-Tribel ingeslion rate for
IRsm  |Ingestion rate, smalimouth bass g/day 1.8- single specles divided by 4. 7.8 single apecies divided by 4. 15 single specles divided by 4.
Recommended value for chikiren Recommended value for children Recommended vatue (or children
BW Body welght kg 15 (EPA 1991} 15 (EPA 1991) 15 {EPA 1891)
EF Exposure frequency daysiyr 365 Basis of ingestion rates 365 Basis of ingestion rates 365 Basis of ingestion rates
Recommended value for children Recommended vatue for children Recommended value for children
ED Exposure duration years 6 {EPA 1991) 8 {EPA 1891) [ (EPA 1991)
ATc  [Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc  JAveraging time, noncancer days 2,190 Recommended vale (EPA 1889} 2,190 Recommended value (EPA 1989) 2,180 |Recommended value (EPA 1989)
CF Conversfon Factor kgg 1.6-03 = 1603 - 1.€-03 -
Q
DO NOT QUOTE OR CITE.

This document is currently under review by US EPA and its federal, state and tribat partners, and is subject to change in whole or in part. |
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Table 17 )
Initial Values for Daily Intake Calculations — Adult Non-Tribal Crayfish Consumption
l;ceﬁario Timeframe: Current/Future
edium: Crayfish
[Receptor Population: Non-Tribal Fisher
Receptor Aga: Adult
Exposure Route{ Parameter Parameter Definition Units Value Rationale/ Valus Raticnale/ Intake Equation/
Code Reference Reference Model Name
Ingestion EPC  |Exposure point concentration, crayfish mgrkg 78D - TBD - ) Daily Intake (mg/kg-day) =
R Ingestion rate g/day 33 50th percentile (EPA 2002b) 18 95th percentile {(EPA 2002b) EPC x IR x EF x ED x'CF x 1/BW x 1/AT
. Recommended value for adults Recommended value for adults
BW  |Body weight kg 70 (EPA 1989) 70 (EPA 1989)
EF Exposure frequency days/yr 365 Basis of ingestion rates 365 Basis of ingestion rates
Recommended value for Recommended value for
ED Exposure duration years 30 residential occupancy (EPA 1897) 30 residential occupancy (EPA 1997)
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc  [Averaging time, noncancer days 10,950 Recommended value (EPA 1989) 10,950 Recommended valus (EPA 1989)
CF Conversion Factor kolg 1.E-03 - 1.E-03 -
DO NOT QUOTE OR CITE.

This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.
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Table 18

Initial Values for Daily intake Calculations —~ in-water Worker In-Water Sediment Exposures

[Scenan’o Timeframe: Current/Fulure
[Medium: In-Water Sediment
Receplor Population: In-VVater Worker
Receptor Age: Adult
Exposure Route | Parameter Parameter Definition Units RME RME cT CcT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingeslion EPC Exposure point concentration, sediment mg/kg TBD - 78D - Daily Intake (mg/kg-day) =
8w Body weight kg 70 Recommended vailue for adults (EPA 1989) 70 Recommended value for adults (EPA 1989) EPC x 8IR x EF x ED x CF x 1/BW x 1/AT
From interviews with workers at Terminal 4. From interviews with workers at Terminal 4,
. Frequency (or repair/removal of fender piles or] Freguency for repair/removal of fender piles or|.
EF Exposure fraquency daysiyr 10 maintenanca dredging aclivities, 10 maintenance dredging activities.
Assumes a frequency of every 2-3 ysars over Assumes a frequency of every 2-3 years over
ED Exposure duration years 10 . an employmen! duration of 25 years. 4 an employment duration of 8 years,
R ded value for p | ded value for pational
SIR  |Sediment ingestion rate mg/day 200 exposures (EPA 2000) 50 expasures (EPA 2000)
ATc Averaging time, cancer days 25550 Recommended value (EPA 1888) 25550 Recommended value (EPA 1989)
ATnc  |Averaging lime, noncancer days 3,650 Recommended value (EPA 1989) 1,460 Recommended value (EPA 1989)
CF Conversion Factor kgimg 1.E-06 - 1.E-08 -
Dermal EPC Exposure point concentration, sediment mg/kg TBD - TBD - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recammended value for adulls (EPA 1989) 70 - Recommended value for adulls (EPA 1989) EPC x SA x AF x ABS x EF x ED x
CF x 1/BW x 1/AT
From interviews with workers at Terminal 4. From interviews with workers al Terminal 4.
Frequency for repair/rernovai of fender piles or Frequency for repair/removal of fender piles or]
EF Exposure frequency dayslyr 10 maintenance dredging aclivities. 10 maintenance dredging activities.
Assumes a frequency of every 2-3 years over Assumes a frequency of every 2-3 years over
ED Exposure duration . years 10 _an employmen duration of 25 years. 4 an employment duration of 8 years.
Recommended valus for adult industrial Recommended vahue for adult Industriat
SA Skin surface area cm2 3,300 scenario (EPA 2004b) 3,300 scenario (EPA 2004b)
Recommended value for adull industrial Recommended value for adult industrlal
AF Adherence factor mg/em2 0.2 scenario (EPA 2004b) 0.02 scenario (EPA 2004b)
ABS Absorption factor - See Table 25 - See Table 25 -
ATe Averaging time, cancer days 25550 Recommended value (EPA 1989) 25550 Recommendad value (EPA 1989)
ATnc  |Averaging time, noncancer days 3,650 Recommended value (EPA 1989) 1,460 Recommended value (EPA 1989)
CF Conversion Factor kg/mg 1.E-08 = 1.E-08 -

DO NOT QUOTE OR CITE.

This document is currently under review by US EPA and its federal, state and tribal partners, and Is subject to change in whole or in part.
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Table 19 .
Initial Vaiues for Daily Intake Calcutations — Transient Groundwater Seep Exposures
kcenar‘io Timeframe: Current/Future
Wedium: Groundwater Seeps
IReceptor Population: Transients
lReceptor Age: Adutt .
Exposure Route| Parameter Parameter Definition Units RME RME cT cT intake Equation/
Coda . Value Rationale/ Value Rationale/ Model Name
Relerence Reference
Exposure point concentration, groundwater .
Ingestion EPC seep at point of discharge mg/L TBD - TBD - Daily Intake (CDI) {mg/kg-day) =
. BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1988) EPC xWIR x|, x EF x EDx CF x
L Event duration hrfevent 0.08 Best professional judgment. 5 minutes. 0.02 Best prolgssional judgment. 1 minute. 1/BW x t/AT
Best professional judgment. Assumes 2 days Best professional judgment, Assumes 2 days
EF Exposure frequency days/yr 26 per week during summer months (13 weeks), 26 per week during summer months (13 weeks).
ED Exposure duration years 2 Best professional judgment 1 Best professional judgment
. Recon value for ingestion while Recommendaed vatue for ingestion while
WIR Water ingestion rate ml/hour 50 swimming (EPA 1989} 50 swimming (EPA 19889)
ATe Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 730 Recommended value (EPA 1989) 365 Recommended value (EPA 1888)
CF Conversion factor UmL 1.E-03 = 1.E-03 -
Dermal DA Absorbed dose per event mg/cm2-event TBD Chemical-specific TBD Chemical-specific Daily Intake (mg/kg-day) =
aw Body weight kg 70 Recommended value for adulls (EPA 1988) 70 Recommended value for adults (EPA 1989} DA x SA x EF x ED x 1/BW x 1/AT
v Event duration hrfevent 0.08 Best professional judgment, 5 minutes. 0.02 Best professional judgment. 1 minute.
. Best professional judgment. Assumes 2 days Best professional judgment. Assumes 2 days
EF Exposure frequency- events/yr 26 per week during summer months (13 weeks), 26 per week during summer months (13 weeks).,
ED Exposure duration ’ years 2 Best professional judgment 1 Best professional judgment
Recommended value for residential adults ’ Recommended value for residential adults
SA Skin surface area cm2 5,700 {EPA 2004b) 5,700 {EPA 2004b)
ATc Averaging time, cancer days 25,550 *Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 730 Recommendad value (EPA 1989) a8s Recommended value (EPA 1986)
DO NOT QUOTE OR CITE.

This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.
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Table 20
Initial Values for Daily Intake Calculations — Adult Recreational Beach User Groundwater Seep Exposures
Scenario Timeframe: Current/Future
|Medium: Groundwater Seeps
[Raceptor Population: Recreational Beach User
Receptor Age. Adult
Exposure Route| Parameter Parameter Definition Units RME RME cT cT intake Equation/ .
Code Value Rationale/ Value Ratlonale/ Model Name
Relerence Reference
Ingestion EPC Exposure poinl concentration, surface water mgiL TBD - TBD | - Daily Intake (CDI) (mg/kg-day) =
BW Body weight kg 70 Recommended value for adulis (EPA 1989) 70 Racommended value for aduls (EPA 1989) EPC x WIR x t,, x EF x ED x CF x
. Recommended by EPA Region 10. 30
[ Event dura(lpn hrievent 0.50 minutes, 0.02 Bes! professional judgment. 1 minute, 1/BW x 1/AT
Best professional judgment. 2 days per week Best professional judgment. 1 day per week
EF Exposure frequency eventsfyr 26 during summer (13 weeks) 13 during summer (13 woeks)
Recommended value for residential Recommended value for residential
ED Exposure duration years 30 occupancy (EPA 1897) 9 occupancy (EPA 1897)
Recommended value for ingestion while R ded value for ing whils
WIR Vater ingestion rate mUhour 50 swimming (EPA 1989) 50 . swimming (EPA 1989)
ATe Averaging lime, cancer days 25550 Recommended value (EPA 1888) 25550 Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 10,950 Recommended value (EPA 1988) 3,285 Recommended value (EPA 1888)
CF Conversion factor UmlL 1.E-03 - 1.E-03 -
Dermal DA Absorbed dose per avent mglcm2-event TBD Chemical-specliic TBD Chemical-specific Daily intake (mg/kg-day) =
BW Body weight kg " 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1988) DA x SA x EF x ED x 1/BW x 1/AT
Recommended by EPA Region 10. 30 -
[™ Event duration hrievent 0.50 minutes, 0.02 Best professional judgment. 1 minute.
Best professional judgment. 2 days per week Best professional judgment. 1 day per week
EF Exposure frequency evanisfyr 26 during summer {13 weeks) 13 © during summer (13 weeks)
Recommended value for residential Recommended value for residential
ED Exposure duration years 30 occupancy (EPA 1997) 9 occupancy (EPA 1997)
Recommended value for residential adults Recommended value for residential adults
SA Skin surface area cm2 5,700 (EPA 2004b) 5,700 (EPA 2004b)
ATc Averaging time, cancer days 25550 Recommended value (EPA 19889) 25550 Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 10,950° Recommended value (EPA 1989) 3,285 Recommended value (EPA 1989)

DO NOT QUOTE OR CITE.

This document is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.
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Table 21

Initial Values for Daily Intake Calculations ~ Child Recreational Beach User Groundwater Seep Exposures

[Scenario Timeframe: Current/Future

[[Medium: Groundwater Seeps
Raceptor Population: Recreational Beach User
({Receptor Age: Child

Exposure Point Concentration Calculation Approach

and Summary of Exposure Factors

April 21, 2006

Exposure Route| Parameter Parameter Definition Units RME RME CT, cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
. Reference Reference
Ingestion EPC  |Exposure point concentration, surface water mgit TBD - T8D - Dally Intake (CDI) (mg/kg-day) =
Bw, Body weight kg 15 Recommaended value for children (EPA 1991) 15 yded value for children (EPA 1991) EPC x WIR x t,, x EF x ED x CF x
tov Evenl duration hrievent 1.00 Recommended by EPA Region 10. 1 haur. 0.02 Best professional judgment. 1 minute. 1/BW x /AT
Best professional judgment. 5 days per week Best professional judgment. Z days per week
EF Exposure frequency evantsiyr 65 during summer (13 weeks) 26 during summer (13 weeks)
ED Expasure duration years ] Recommended value for children (EPA 1981) s Recommended value for chiidren (EPA 1991)
Recommaendad value for ingestion while R ded value for ingestion while
WIR Water ingestion rate mL/hour 50 swimming (EPA 1989) 50 swimming (EPA 1989)
ATc Averaging time, cancer days 25550 Recommended value (EPA 1989) 25550 Recommended value (EPA 1989)
ATnc  |Averaging lime, noncancer days 2,190 Recommended value (EPA 1989) 2,190 Recommended value (EPA 1989)
CF___|Conversion factor Uml 1.E-03 - 1.6-03 -
Dermal DA Absorbed dose per event mg/cm2-event TBD Chemical-spacific T8D Chemical-specific Daily Intake {mg/kg-day) =
BW Body weight kg 15 R ded value for {EPA 1991) 15 Recommended value for children (EPA 1991)] DA x SA x EF x ED x 1/BW x 1/AT
[ Event duration hrievent 1.00 Recommended by EPA Region 10. 1 hour, 0.02 Best professional judgment. 1 minute.
Best professional judgment. 5 days per week Bas! professional judgment. 2 days per week
EF Exposure frequency aeventsiyr 85 during summer (13 weeks) 26 during summer (13 weeks)
ED Exposure duralion years 8 Recommended value for children (EPA 1991) 6 Recommended value for children (EPA 1991}
Recommended value for residential childran Recommanded valus for residential children
SA Skin surface area cm2 2,800 {EPA 2004b) 2,800 {EPA 2004b)
ATc Averaging time, cancer days 25550 Recommended value (EPA 1988) 25550 Recommended valus (EPA 1889)
ATnc  |Averaging time, noncancer days 2,190 Recommended value (EPA 1989) 2,190 Racommended value (EPA 1989)

DO NOT QUOTE OR CITE.

This document Is currently under review by US EPA and its federal, state and tribal partners, and is subject to change in whole or in part.
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Table 22

Initial Values for Daily Intake Calculations — Adult Recreational Fisher In-Water Sediment Exposures

Stcenario Timeaframe: Current/Future

Medium: In-Water Sediment
Receptor Population: Recreational Fisher
Receptor Age: Adult

Exposure Point Concentration Calculation Approach
and Summary of Ezposure Factors

April 21, 2006

Exposure Route | Parameter Parameter Definitlon Units RME RME CT CcT Intake Equation/
Code Value Rationale/ Value Ratlonate/ Model Name
Reference Reference X
Ingestion EPC Exposure point concentration, sediment mglkg TBD - TBD - Daily Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1889) 70 Recommended value for adults (EPA 1889) EPC x SIRx EF x ED x §F x
Required by EPA Region 10. 3 days per week Required by EPA Reglon 10, 1 day per week
EF Exposure fraquency days/yr 156 for entire year. 52 for entire year, CF x 1/BW x 1/AT
Recommended value for residential occupancy Recommended value for residential occupancy
ED Exposure duration years 30 (EPA 1997) ] {EPA 1997)
Sediment contact frequency (time spent in
SF one area) percent 25% Recommaended by.EPA Region 10 25% Recommended by EPA Region 10
Recommended by EPA Region 10. Assumed to Recommended by EPA Reglon 10. Assumed to
SIR Sediment ingestion rale mg/day 50 be 50% of soil ingestion. 25, be 50% of soil ingestion.
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 19889)
ATnc  |Averaging time, noncancer days 10,950 Recommended valua (EPA 1989) 3,285 Recommended value (EPA 1988)
CF Conversion Faclor kg/mg 1.E-08 - 1.E-06 -
Dermal EPC  |Exposure point concentration, sediment mg/kg 8D - TBD - Dally Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adulls (EPA 1989) 70 Recommended value for adults (EPA 1989) EPC x 8A x AF x ABS x EF x
Required by EPA Region 10. 3 days per week Regquired by EPA Region 10. 1 day per week
EF Exposure frequency daysiyr 156 for entire year. 52 for entire year. ED x §F x CF x 1/BW x /AT
R ded value for r ial occupancy ded value for resi | pancy
ED Exposure duration years 30 (EPA 1997) 9 (EPA 1897)
Sediment contact frequency (time spent in
SF one area) percent 25% Recommended by EPA Region 10 .25% Recommendesd by EPA Region 10
Average surface area for hands and forearms Average surface araa for hands and forearms
SA Skin surface area om2 1,980 of men (EPA 1987) ' 1,980 of men (EPA 1997)
Value for residential adults as gardeners (same
‘ Value for residential adults as gardeners (EPA as recommended RME for residential adults)
AF Adherence faclor mg/em2 0.3 2004b) 0.07 (EPA 2004b)
ABS Absorption factor, chemical-spacific - See Table 25 - See Table 25 -
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1988)
ATnc  Averaging time, noncancer days 10,950 Recommended value (EPA 1989) 3,285 Recommended value (EPA 1989)
CF Conversion Factor kg/mg 1.E-06 - 1.E-06 -

DO NOT QUOTE OR CITE.
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LWG

Lower Willametts Group

Table 23

D

Initial Values for Daily Intake Calculations — Adult Native American Consumption Fisher In-Water Sediment Exposures

[Scenario Timeframe: Current/Fulure

IMedium: In-Water Sediment

Fisher

ptor F

P ). Native

Receptor Age: Aduflt

Exposure Point Concentration Calculation Approach
ond Summary of Exposure Factors

April 21, 2006

Exposure Royte [ Parameter Parameter Definition Units RME RME cT cT Inteke Equation/
Code Value Ratlonale/ Value Ratlonate/ Model Name
Reference Reference
Ingeslion EPC Exposure point conceniration, sediment mg/kg T8D - T8D - Dally Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value for adults (EPA 1989) 70 Recommended value for adults (EPA 1088) EPC x SIR x EF x ED x SF x CF x
X Required by EPA Region 10. 5 days per week for Required by EPA Region 10. 2 days per week
EF Exposure frequency days/yr 260 entire year, 104 for entire year. 1/BW x 1/AT
95th percentile for time at one residence (same
as RME for adulls)
ED Exposure duration years 70 Conventional lfelime (EPA 1989) 30 (EPA 1997)
Sediment contacl frequency (time spent in : :
SF one area) percent 25% Recommended by EPA Reglon 10 25% Recommended by EPA Region 10
Recommended by EPA Reglon 10. Assumsd to Recommended by EPA Region 10, Assumed to
SIR |Sediment ingeslion rate mg/day 50 be 50% of sail ingestion. 25 be 50% of soil Ingestion,
ATc Averaging time, cancer days 25,550 Recommended vatue (EPA 1989} 26,550 , Recommended vaiue (EPA 1969)
ATne Averaging time, noncancer days 25,550 Racommended value (EPA 18889) 10,950 Recommended value (EPA 1989)
CF Converslon Factor kg/mg 1,E-06 - 1.E-06 -
Cermal EPC Exposure poini concentration, sediment mg/kg ™0 - 78D - Dally Intake (mg/kg-day) =
BW Body weight kg 70 Recommended value (or adults (EPA 1989) 70 Recommended value for adults (EPA 1989) EPC x SA X AF x ABS x EF x ED x SF x
Regquired by EPA Reglon 10. 5 days per week for Required by EPA Region 10. 2 days per week
EF Exposure frequency days/yr 260 entire year. 104 for entire year. CF x 1/BW x 1/AT
85th percentile for time al one residence (same
as d RME for adults)
ED Exposure duration years 70 Convantional lifetime (EPA 1989) k4] {EPA 19887)
Sediment contact frequency (time spent in’
SF one area) . percent 25% Recommended by EPA Region 10 25% Recommended by EPA Region 10
Average surface area for hands and forearms of Average surface area for hands and forearms of
SA Skin surtace area cm2 1,980 men (EPA 1997) 1,980 men (EPA 1897)
Value for residentlal aduts as gardensrs (same
Value for residential adults as gardeners (EPA as RME for adults)
AF 1ce factor ma/cm2 03 2004b) 0.07 {EPA 2004b)
ABS Absorption factor, chemical-specific - See Table 25 - See Table 25 -
ATe Averaging time, cancer days 25,550 Recommended value (EPA 19889) 25,550 Recommended value (EPA 1988)
ATnc Averaging time, noncancer days 25,550 Recommended value (EPA 1989) 10,950 Recommended value (EPA 1888)
CF Converslon Factor ka/mg 1.E-08 - 1.E-06 =
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Lower Willamette Group

Table 24

Initial Values for Daily Intake Calculations — Adult Non-tribal High Consumption Fisher In-Water Sediment Exposures

!Scanario Timeframe: CurrentFuture
iMedium: In-Water Sediment

Receptor Population: Non-tribal Fisher
Regceptor Age: Adult

Exposure Point Concentration Calculation Approach
and Summary of Expasure Factors

April 21, 2006

Exposure Route! Parameter Parameter Definition Units RME RME CcT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion EPC  |Exposure point concentration, sediment mgfkg 18D - TBD - Daily Intake (mg/kg-day) =
BwW Body weight kg 70 Recommended value for adults (EPA 1988) 70 Recommended value for adults (EPA 1989) EPC x SIR x EF x ED x 8F x CF x
Best professional judgment. 2 days per week Best professional judgment. 1 day avery other]
EF Exposure frequency days/yr 104 for entire year 26 week for entire year 1/8W x 1/AT
Recommended value for residantial occupancy Recommended value for residential
£D Exposure duration years 30 {EPA 1997) 9 occupancy {(EPA 1997)
Sediment contact frequency (lime spentin
SF one area) percent 25% Recommended by EPA Region 10 25% Recommended by EPA Region 10
Recommended by EPA Region 10. Assumed tof Recommended by EPA Region 10. Assumed
SR Sediment ingestion rale mg/day 50 be 50% of soil ingestion. 25 lo be 50% of soil ingestion,
ATc Averaging time, cancer days 25,550 Recommended value (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc  |Averaging time, noncancer days 10,950 Recommended value (EPA 1989) 3,285 Recommended value (EPA 1988)
CF Conversion Factor kg/mg 1.E-06 - 1.E-06 =
Dermal EPC Exposurs point concentration, sediment mglkg TBD - TBD - Daily Intake (mg/kg-day) =
BwW Body weight kg 70 Recommended value for adults (EPA 1889) 70 Recommended value for adults (EPA 1989) EPC x SA x AF x ABS x EF x ED x 8F x
Best professional judgment. 2 days per week Best professional judgment. 1 day every other|
EF Exposure frequency days/yr 104 for entire year 26 week for entire year CF x 1/BW x /AT
R value for residential pancy R ded valus for residential
ED Exposure duration years 30 {EPA 1997) 9 occupancy {EPA 1997)
Sediment contact frequency (time spent in ’
SF one area) percent 25% Recommended by EPA Region 10 25% Recommended by EPA Region 10
Average surface area for hands and forearms of Average surface area for hands and forearms
SA Skin surface area hd em2 1,980 men (EPA 1887) . 1,880 of men (EPA 1997)
! Value for residentlal adulls as gardeners
Value for residential adults as gardeners (EPA {same asr ded RME for
AF Adherence factor mglem2 0.3 2004b) 0.07 ' adulls) (EPA 2004b)
ABS Absorption factor, chemical-specific - Ses Table 25 - See Table 25 -
ATc Averaging time, cancer days 25,550 Recommended valus (EPA 1989) 25,550 Recommended value (EPA 1989)
ATnc  }Averaging ime, noncancer days 10,850 Recommended value (EPA 1989) 3,285 Recommended value (EPA 1988)
CF Conversion Factor kg/mg 1.E-06 - 1.E-06 -
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Exposure Point Concentration Calculation Approach
LWG . o ‘ and Summary of Exposure Factors
Lower Willamette Group
April 21, 2006
Table 25

Chemical-Specific Dermal Absorption Factors

: Absorption Factor
Chemical (ABS)
Arsenic . 0.03
Cadmium , 0.001
Chlordane 0.04
2,4-Dichlorophenoxyacetic acid 0.05
DDT 0.03
TCDD and other dioxins 0.03
if soil organic content is > 10% 0.001
Lindane : : 0.04
Benzo(a)pyrene and other PAHs - 013
Aroclors 1254/1242 and other PCBs 0.14
Pentachlorophenol 0.25
Semivolatile organic compounds 0.1

EPA 2004b
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